This paper investigates the linkages between real openness and service trade under the belt and road initiative. Three dimensions including competitiveness, growth rate of services export and proportion of emerging services are used to measure service trade. Covering the period of 1995-2016 and using vector-error correction (VEC) model and impulse response functions (GRIFS), we find that a general long-run equilibrium relationship among the service trade, the openness, the human capital and the import and export of the goods, as well as a short-run relationship. The results of this study indicate that real openness plays an important role in implementing the belt and road initiative. The competitiveness and growth rate of service trade in China are increasing while the emerging services has no improvement under the belt and road initiative.
Introduction
The belt and road initiative has been in effect for five years now since its first release in October 2013. Currently, the "anti-globalization" and trade protectionism are re-emerging. In this case, the belt and road initiative is a recent strategic shift in China's foreign policies, aiming to "going-out". The focus on service trade is required to ensure that belt and road initiative promotes sustainable development. Specifically, the implementation of the belt and road programs for services includes increasing direct investments in projects, as well as investments in science and technology cooperation. For example, in 2016, the import and export of service trade in China along the "Belt and Road" countries and regions reached 122.2 billion dollars, accounting for 15.2 percent of the total trade. The contract of the foreign engineering amounts to 12.3 billion dollars, an increase of nearly 40 percent year-on-year. Up to April 30, 2019, China has signed 187 cooperation documents with 131 countries along the belt and road. From the year of 2013 to 2018, the total volume of imports and exports between China and the "belt and road" countries has reached US $6469 billion, and foreign direct investment has exceeded US $80 billion, which is supported by the belt and road initiative.
Given the fact that new initiative focuses on the international service trade cooperation, we believe there is a need for an in-depth study on the impacts of openness on economic growth as well as service trade. The costs and benefits of openness to international trade for economic growth have been studied extensively [1] [2] [3] [4] . M Jansen and R Piermartini find that a 10 percent increase in the temporary people movement contributes to a 4.7 percent increase in total service trade and 7 percent increase in the inflows and outflows of foreign direct investment (FDI) [5] . Markusen puts general equilibrium and dynamic model together to figure out the opening market increases the amount of the services [6] . Using a gravity model analysis, LG Liu considers that financial service trade liberalization in China has set impetus for accelerated domestic financial liberalization under the WTO regulations [7] . EK Lim and Z Chen find telecommunications does not seem to have a significant effect on investment in low-risk countries [8] . Chen Jiyong suggests that China and the countries along "Belt and Road" should deepen reform to increase the openness of economy [9] . Using a computable general equilibrium (CGE) model, Zhang , Lingge points that further import tariff reduction may harm the domestic production and there are still rooms to improve national economy and increase the consumer utility by trade liberation [10] . Matheus K finds trade openness has a positive effect on energy consumption, which means it is necessary to carry out more liberalization and deregulation policies to incent the trade and economy liberalization [11] . However, it does not mean that China is a powerful service trade country although the openness contributes to the economic growth and trade in service. Furthermore, spates of empirical studies use the competitiveness to measure the quality of service trade [12] [13] [14] . Subsequently, Yao Zhanqi points out the competitiveness is too single to measure a powerful country in international trade [15] .
Therefore, our study contributes to the literature in two ways. First, we believe that this is by far the first empirical study on the relationship between openness and service trade under the belt and road initiative. Second, we use the three variables, instead of one variable, to investigate service trade in China effectively. The aims of this paper are to understand the current trends of the service trade in China, and to appraise whether the belt and road initiative impacts service trade through real openness. To serve these objectives, the following three tasks are set up. First, we will provide a clear perspective on service trade with regard to its general development, structure and sub-sector. Second, we will construct measures of real openness and competitiveness for the following empirical models. Finally, we will employ the vector-error correction (VEC) model and impulse response functions (GRIFS) to estimate. The real openness is introduced to test whether it has a positive impact on service trade under the belt and road initiative.
The paper is organized as follows. Section 2 provides an overview of service trade in China from three aspects: the trends, the proportion of service trade comparing to goods trade and the service trade category. Section 3 outlines the data source used in the analysis and describes the variables in more details, including independent variable, dependent variables, control variables and dummy variable. Section 4 presents the methodology and empirical results and this is followed by a section containing a conclusion of our results.
Service Trade in China
Service trade has been an important factor for the development of the economic growth. For example, in 2017, the value-added of service industry in China is 8 percent higher than that of the previous year, 1.1 and 1.9 percent higher than GDP and second industry, respectively. The total import and export of services is 46,991 billion yuan, up 6.8 percent over the previous year. However, the total import and export of goods is 277,923 billion yuan in 2017, which is 14.2 percent higher than that in 2016 and 7.4 percent higher than service trade at the same period (China, National Bureau of Statistics, 2017). Table 1 presents the evolution of service trade and the goods trade in the period of 1995-2016. The service trade has increased annually. Both the import and export are increasing steadily (see Column (2) and Column (3) of Table 1 ). However, the growth rate is unstable and it even has a negative growth (see Column (4) and Column (5) of Table 1 ). In 2016, the growth of services import and export are 3.82 percent and −4.26 percent respectively, and the gap between them is 9.07 percent, higher than that in 2015 (1.31%). Although the total service trade value (both in export and import) has been increasing significantly (see Table 2 ), the share of the service trade is small in comparison with merchandise trade value (see Column (4) and Column (5) of Table 2 ). In 2016, the share of the service trade is 15.1 percent while the merchandise trade is 84.9 percent. However, the growth of the service trade is rising faster than that of the merchandise trade (see Column (6) and Column (7) of Table 2 ). The latter has become negative since 2012 while the former is positive. From this perspective, the development of service trade in China is better than merchandise trade in the long run.
The deficit in services trade has lasted for many years and is advancing year after year. Table 3 presents the sub-sector of service trade in 2017. In terms of net export, the total value is −2395 billion dollars and the travel is −2161 billion dollars, which accounts for 90 percent (see Column (8) of Table 3 ). Travel becomes the top of service trade deficit. Followed by it is transportation, with the proportion of 23 percent. On the contrary, there are many other sectors with a trade surplus. For example, the other business service is the top surplus with 186 billion dollars. The net export of construction is 154 billion dollars and the communications, computer and information service is 86 billion dollars. Although the service trade in China presents a deficit currently, we find that emerging service trade has been increasing rapidly and the structure of the service trade has become more balanced.
In terms of export of the sub-sectors, intellectual property and construction constitute the top growth rate as they are 308 percent and 89 percent, respectively (see Column (5) of Table 3 ). Compared to them, the import growth is different from the export's growth (see Column (7) of Table 3 ). As shown in Table 3 , the top growth is communication, computer and information services with 52.5 percent, following by the personal, cultural, and recreational services (28.6%). 
Methodology
In general, the ratio of the import and export of service trade to GDP is used to represent the openness. However, in the belt and road initiative, international investment is also key factor (China, National Bureau of Statistics). In this paper, we will take it into consideration.
where SO refers to real openness of the service trade; SE c means export of service trade; SI c is import of service trade; SFDI f refers to inflow of foreign investment in service industry; SFDI c means the outflow of foreign investment in service industry. American Journal of Industrial and Business Management Considering the factor of scale economy, we use ( ) 1 m N − to adjust the formula (1). We also use purchasing power parity to calculate GDP because of the exchange rate. The results are shown in Table 4 . Table 4 presents the real openness of service trade in China from 1995 to 2016. We find that the degree of the real openness is increasing in the whole.
The real openness is 3.22 percent in 1995 and 5.15 percent in 2016, which has grown by 60 percent in a time span of 22 years. According to Section 2, we try to adopt the competitiveness, export of service trade (GE) and structure of service trade (EMER) to measure the development of service trade in China. For the export, we will use the growth rate and for the structure, we will choice the proportion of emerging services. There are many ways to measure the competitiveness. One of the conventional methods is the revealed indices, including trade competitive index (TC), revealed comparative advantage index (RCA) and competitive advantage index (CA). Trade competitiveness index refers to the proportion of the difference between import and export to the total trade in a country. The revealed comparative advantage index excludes the impact of national and the world economy volatility, which could reflect the comparative advantage of the industry. As Balassa excludes the factor of import, the competitive advantage index is proposed, which gives a real competitive advantage. Table 5 describes the calculation methods and competitiveness of these indices.
Another method to measure competitiveness is analytical indicators, which explain the reason for the competitiveness. However, both revealed indices and analytical indicators could not make a comprehensive measurement. Unlike the traditional methods, in this paper, we apply the Analytic Hierarchy Process (AHP) to estimate competitiveness in service trade. The results are shown in Table 6 .
where ST refers to competitiveness; W i is the weight; SC i means individual service trade competitiveness value; SC is represents individual competitiveness standard value. Table 6 shows the competitiveness of service trade in China from 1995 to 2016. We find that the competitiveness is increasing in the whole. It is 1.56 in 1995 while in 2016, it achieves to 2.97. The competitiveness has grown by 90 percent in a time span of 22 years.
Various variables are incorporated into the VEC models according to the research focus. We try to augment the human capital (HC), total import and export of goods (GEM) as control variables. Considering that the belt and road initiative is proposed in 2013, we use a dummy variable (XN) to get the policy effects. Table 7 provides the descriptive statistics for all variables.
Econometric Models and Empirical Results

Econometric Models
In this section, we try to consider a general specification of ap-dimensional dynamic linear simultaneous equation model: . For the structural model (5), the reduced form model is: 
= Ω . The reduced form model (2) is a standard VAR model in levels which can be re-parameterized as:
where ∆ is the first different operator, In order to construct the system, stationarity must be satisfied by all the constituent time series, as non-stationary series would result in incorrect estimates of the standard errors. For this reason, the variables used are transformed firstly to their natural logarithm forms, which may eliminate bias of the estimation results. Then we deploy the conventional Augmented Dickey-Fuller test (ADF) to ascertain unit roots, where a time-series variable attains stationarity and effect of autocorrelation is excluded [16] . The test involves estimation of the following regression equation:
where ∆ is the first difference fliter; Y is the series for test;
The results are shown in Table 8 . It indicates that all variables are integrated of order two, which means the variables become stationary after the second differencing.
The existence of I (2) implies the possibility of co-integration among these variables. The co-integration test is applied to ascertain the presence of a long-run equilibrium relationship among them. Hence, we perform a co-integration test to identify a long equilibrium relationship among variables in time series. It should be noted that prior to estimation, the number of lag lengths needs to be specified. We choose lagged stage three, which minimizes the standard Akaike Information Criterion and Schwartz Bayesian Information Criterion. Tables   9-11 are the results of co-integration test. Table 9 presents that the competitiveness, openness, human capital and total import and export of goods have a long-run equilibrium relationship. Table 10 presents that the growth of export, openness, human capital and total import and export of goods have a long-run equilibrium relationship. Table 11 presents that the emerging service trade, openness, human capital and total import and export of goods have a long-run equilibrium relationship.
Empirical Results
After identifying the long-term equilibrium relationship among the variables, we try to use the error correction model (VECM)to reflect the short-term dynamic relationship. Since that the belt and road initiative is released in 2013 and there is a need to study its short-term effects on service trade in China. Estimation results of VECM are in Tables 12-14 .
From Table 12 , we find that the openness contributes to the competitiveness before the year of 2013 (see Column (2) of Table 12 ). When openness increases by 1 percent, competitiveness increases by 1.64 percent. The competitiveness will increase to 6.73 percent after the belt and road initiative. It indicates that this initiative has enhanced the impact of openness on competitiveness in service trade.
From Table 13 , we find that the openness has a negative influence on export growth at first (see Column (2) of Table 13 ). When openness increases by 1 percent, export growth decreases by 2.38 percent. However, the export growth will increase to 2.98 percent when we take the belt and road initiative into consideration. It shows that the initiative has improved the impact of openness on export growth.
From Table 14 , we find that openness optimizes the service trade structure before the belt and road initiative (see Column (2) of Table 14 ). When openness increases by 1 percent, export growth increases by 0.22 percent. However, it decreases the growth rate to 7.99 percent after the year of 2013. It shows that the belt and road initiative has reduced the impact of openness on the service trade structure.
The above discussions give a snapshot of the statistical significance of historical changes, however, it does not indicate whether or not any particular series responds to perturbations or unexpected changes (i.e., the shocks) in another series. Hence, we deploy generalized impulse response functions (GRIFS) to address this shortcoming. The use of GIRFs is to trace the effect of a one-off shock to one of the innovations on the current and future values of the endogenous variables. Figures 1-3 display the results of the GRIFS for competitiveness, growth of export and the emerging service trade. From Figure 1 , we find that the response of competitiveness is increasing and positive when gives openness a shock at first. Then the competitiveness begins to fall and reach the minimum at the third period. After that, there is a violent fluctuation in three periods (period 4-period 6). The response of competitiveness tends to be stable from the seventh period. When human capital has a shock, the response is stable in general although it has a slight fluctuation. The response seems more volatile when gives the import and export of goods a shock.
From Figure 2 , we study that the response of growth is decreasing and negative when gives openness a shock at first. Then it begins to go up and reach the maximum at the third period. After that, there is a fluctuation during period 4 and period 5. The response of growth rate tends to be stable from the sixth period. When human capital has a shock, the response has a violent fluctuation and reach the minimum at the fifth period. However, the response in the future is increasing and positive. The trend of response to the impulse of import and export of goods is opposite compared to the impulse of human capital.
From Figure 3 , the trend of responses is opposite between the impulse of openness and human capital at the period of 1 -6. Specifically, when gives a shock to openness in the current period, the response of emerging service trade is increasing. It gets the maximum at the second period. In the subsequent period, the response drops to be negative, which reaches minimum. The trend of response to human capital is exactly opposite in the first six periods. From the seventh period, both of them become stable gradually. The response to import and export of goods impulse fluctuates dramatically in the whole period.
From the empirical results above, we get that the belt and road initiative has enhanced the impact of openness on competitiveness in service trade, as well as the export growth. However, the real openness has a negative influence on the service trade structure after the year of 2013, which indicates that the emerging service structure does not have a significant optimization after the open-door policy carried out.
Conclusions
In this study, we try to investigate whether the belt and road initiative impacts We find that real openness plays a vital role in implementing the belt and road initiative as the competitiveness and export growth of service trade in China are increasing. Nevertheless, emerging services has no improvement after the belt and road initiative. It may be the reason that tourism service, as one of the traditional service trade, has risen significantly since 2013 (National Bureau of Statistics, China). Therefore, further study will be focused on how to improve the proportion of emerging services and optimize the structure of service trade under the belt and road initiative.
